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[IS^:®4] A^57X^m^^Xii^^;v*. Bj^^TK^M^-Xfi^^;!^*. C:&^3- 
Mo 

[if 5 ] A ^^7Kmw.^. B-^^^'f- Cyi*^3-h';7;v:^np{f - z 
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[0 0 0 2] 
[0 0 0 3] 

2 {i<t / T ^ > ^ ^ V ^5^*— *;t-t ^ V >- y V ^ 

ttrv^^o t;6-t^>6^^'b> (1) Rzj^' (2) -e^^tL^v^y; 

[0 0 0 4] 

[^#M^:^m 1 ] 

K. ff'1E#^mfr^tStt'^5-:t^V- 1. 4, 5, 6, 7, 8 

> TP? ACSffiiK. 1 9 7 6^. 1 9%. 508-511M(Ra 
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shmi K. Shah et al.^Central Nervous S 
ystem Active 5 — Oxo— 1, 4, 5, 6, 7, 8— Hexah 
ydrocinnolines^ Journal of Medicinal 
Chemistry^ 1976^ vol. 19> p. 508-511) 

^i^i-)]^ ^^:^hV-. T^^j^^z-^^H. ACSm/K> 1 9 9 8^> 4 1 
3812-3820H(Angelo Carotti et al.^Inh 
ibition of Monoamine Oxidase— B by Co 
ndensed Pyridazines and Pyrimidines! 
Effects of Lipophilicity and Structu 
re— Activity Relationships^ Journal of 
Medicinal Chemistry> 1998x vol. 41^ p. 3 
812-382 0) 

K. 'f-:^^-J^>m. 4, 6, 7, 8— rh^tKn-5 ( 1 H) 

9 8 6:^^ 2 5 B^. 6 9 7- 7 0 8M (K. N a g a r a j a n et al 
• > Synthesis & Reactions of 4, 6, 7, 8— T 
etrahydro — 5 (IH) — cinnol inones^ Indian 
Journal of Chemistry^ 1986> vol. 25B^ p. 
6 9 7- 7 0 8) 
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\^x\^^fnmmtj2:mmKt>fz^ ;itt^y). ^m^i^ ^> mm^m 
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10 0 15] 
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±fB— (1) Xfi (2) <DN-YKiS\i^X&^T)V^)l'T^ymtli^ ± 

M T 3 ^ V t 1-4 (^ign ^ L. < ti^g-iKilco T ;V n i|r 

^v*. n-'rh^'>^. -fV^h^v^. t e r t h^v3fe«5^tf 
. ^tt^bc7)9"^^ $ft L>/^*i: LT{ip< h^v^. j:- h ^ v*:a«W^tL«i)o 
[0 0 17] 

7 -;<^)l^-3- {3-YVy)V:^Uji^)Vya^:=.)V) -4, 6, 7, 8-7"h 
^ t: Kn- 1 H-v^y V 5 

7, 7->^^-^;V-3- (3- h V '7;V:^-n^-f-;V7a^-;v) -4, 6, 7, 8 

7-y^;v-3- (4 -iJ'nny ^;y-7ac — -4, 6, 7, 8--rh^t:K 
D- 1 H- v^yj 5-:t>'. 

3- (3 - h V'7;V:tny-f-;V7i~;V) -4, 6, 7, S-xh^tKn-i 
[0 0 18] 

7-y^;U-3- (3 - h i; "7;V:tn^>5^;V"7i -7, g t ]s*n - 6 
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7-J^-5^;v-3- (2.-7'n>tp{^;V7i^;V) -7, Kn- 6 H--> 

7-^f-)\^-3— {A -^y 'S^ 7 )V:^U:JU^)Vy -7, 8->^'liKn- 

6 H-v>y U 5-:J->^ 

7, 7-v^^-^;i/-3 - (3 - h V '7;l/:tn^-f-;l/'7ij:^;V) -7, 8_>?t:K 

n-6 H-v>y i; >- 5-:^:x, 

[7-^^;P-3- (3 - h 1; :7;v:tnp<^;U7i^;v) -7, g-vbKn- 
6H-v>7U>'-5--YUt'>] liK9>^>. 

N-^'f-;v-N' - [7-^ V7'ntf;i/-3- (,A -^uu :A^)Vy - 
7, Kn-6 H-v>'/y >-5 — T U t'V] t K^v>, 

7 VT'n 3 - (2 - > V iJ' nn^^;vy ij:::;!/) -7, S-i^'tiKn 

-6H-v>yi; >'- 5-:^>-0-^^;V:t^>'A, 

7-Ji^;i/-7-p«^;l/-3- (4 - h V7;i/:tnp{^;i/-7cc^;i/) -7, 8- 
i^t Kn-6 H-vvy; 5-:a->-0-J^^;V:t^vAo 
[0 0 19] 

±ffi-^^ (1) S.?^' (2) •e^$tL;2>'fb^%;5«^^^#=^;iri-;g,i#'g-ic(±, 

x> ^^/^-a- (c=N) izm'^<^L^iti$iRzji^^fih(Dm^mii. :^§tm 
[0020] 

. i^m. y^)i^m. -^u^ym. m^b^. 
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[0 0 2 2] 

un^^'^^i^^it-^mo^^mtmMK^^m.^m-^ji^'hK WB. o. i~i 

0 0M%. 0t L < {i 1 ~ 9 ^mA%Xhho mx.\I^Mn<Dm^\,zi,t. 

. 0. 1-3 0M%. «rt L<{il~l 0S*%O;t^^^=^^tfJ:9t^i-'?> 

tfe^Jti— iStc 5-100 ^ljF$L<}i 25-98 Miro^^^^^^S^^-^tr 

o 

t^mmtm.-^. ^mUl&^XQi. O O l-l O Omg/k g/0tr^i9. 
-^-etiO. 0 1 -5 0 Omg/k g/a. L< {±0. 1-lOOmg/kg 
/B. CitL^'llal-e. ^^v^«2-4|lIlc:0>ttT^#-t-'5>o 
[0 0 2 3] 
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[0 0 2 5] 
[0 0 2 6] 

TIB— (6) tr^^tL;g>l, 3 -viJ' o^dr^f^v^e-vMsfl 

(4) t'ru>M^:^7-)l^m^i^ (5) =Jr>^h V^A^ h^->K, bV-^/Ao^ 
b ^ V K^o^^ T n ^ i/ ;5, (i7Xm<k-^ h U A . yKU'lt ijV^Am(7) 

[0 0 2 7] 
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C02R 




[0 0 2 8] 
[0 0 2 9] 
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(3) (6) ■e^$tL^'fb'^|^=l:>^^^;V':^;l'*^v K. i^iJ'nn 



[0 0 3 0] 



[0 0 3 1] 

KS^-fr^sci^i-e-^^ (1) [^4'> A. B. cit^fLrfLmt^tmc^^^ 

Z(im*j[i^-X{±N-NH2 T'^i5^5h.^4, 6, 7, S-xh^ 
[0 0 3 2] 

'fbSfD'Ir^T^ <:i^-C\ —1^^ (2) [^cj', A. B. Cii-etL-rtt^lEiilWIC^ 
[0 0 3 3] 
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^|fM2 0 0 2 -3 5 7 5 5 6 y<--J 

^i^. (2) [^^, A. B. cit^fi^timmtm^i^^M^T^L. z 

t?-|g^ (2) [o^^-^ A. B. Cfi-etL-e'tLHfrie^racm^^L. Zi±N- 
[0 0 3 4] 

X^ ±ffi— IS:^ (1) [^4"^ A. B. C(±-etL-rtLpfiSi:|W|C^l^^^U 

m»:#^tcrMf&:^-^^ii:T— (1) [^r^, A. B. Cti^a^tLMIB 
[0 0 3 5] 
[0 0 3 6] 

^mMKit, ±fB-^^ (1) A. Bii^timm^KTKmW.^^^ 

^K^m^iZit. ±m—^^ (2) A. Bti^tt^^tateOJc^lM 
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[0 0 3 7] 
[0 0 3 8] 

'^^M^KH^^X^ ESIhfi Electron Spray loniza 
[0 0 3 9] 

^M^Ill 7 (3 - h ■7;V;3-ny -4, 6, 7 

, 8--rh^li Kn-lH-v>y';>-5-:t>'C0-^^ 
##^J2-e#e>tL7t3-li Kn^v-5-p{^;V-2- [2-:t-^y-2- ( 
)V'^U:f.^)Vy — v^n^i!r-9--2-j:-y > (4 

3 8. 7mg. 1. 4mmo 1 ) <7)Ji^y-;i/ (1 4mL) K'^v^ 
>(177mg. 1. 7mmol) mf\- VJ^^)Vr<> (0. 4 9mL. 3. 

5mmo 1) ^iuK-^uxsm^mnLfzo KiBm^i^mLxn^^fi^nm^i' 
mmLEmt^m (loo. 9mg. 23. 3%) ^ntzo 

[0 0 4 0] 

iH-NMR (2 0 0MHzFT> TMS. CDCI3) 

1. 13 (3 H. d. J = 5. 9 H z) > 

2. 00-2. 60 (5H. complex). 
3.2 7 (IH. d. J = 9. 3Hz) . 
3.5 7 (IH. d. J = 9. 3Hz) . 

7. 4 9 (1 H. b r s) . 
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7. 5 4 (IH. b r d^ J = 7. 9Hz) . 
7. 65 (IH. brd. 1 = 7. 7Hz). 

7. 9 4 (1 H. b r d. J = 7. 8Hz) . 

8. 0 8 (1 H. b r s) 
MS (E S I) 

m/z 3 0 9 [M+H] + 
[0 0 4 1] 

MikM2 7 3- (3 - h U :7;i/:tnp{f^;l/-7 Ji— ;v) -7, 8-v 
Kn-6H-->>y'; :^-5-:^-><^'^^ 

7-^^;V-3- (3 - h 'J ■7;V:tn^^;V7jc-;^) -4, 6, 7, 8-7=- 
Vy}^ Kn- 1 H-'>^y V >- 5-:t> (136. 2m 0. 44mmol 
) <D\£^}py (ImL) M^li^p- V )VJ^>:^)l^:^>Ml7K^<^ (84mg, 0 

. 44mmol) ^m^mUtrS BmmWLfZo Kj^^m^mmLx^i^^ti^hmm: 

) Tffl^LgfiMb-^tJ (8 9. Omg. 6 6. 1%) ^^tzo 
[0 0 4 2] 

iH-NMR (2 0 0MHzFT. TMS. CDCI3) 

1. 2 8 (3H. d, J = l. 3Hz) . 

2. 4 0-2. 6 2 (2 H. complex), 
2. 80-2. 89 (IH. m)^ 

2. 9 0-3. 19 (1 H. m) . 

3. 55-3. 70 (IH. m). 

7. 6 8 (IH. b r t. J = 7. 7Hz) . 

7. 7 4 (1 H, b r d. J = 7. 7Hz) , 
8.2 9 (1 H, s) . 

8. 3 4 (1 H. b r d, J = 7. 3Hz) . 
8. 4 4 (1 H. b r s) 

MS (ES I) 

m/z 3 0 7 [M+H] + 
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[0 0 4 3] 

^mm3 [7-^-f-;i/-3 - (3- h';7;v:^-n^^;i/-7jc-;v) -7, 8- 

7-^^;i^-3- (3 - h V7;i/:tnp{^;i/7jc^;i') -4, 6, 7, 8-7" 
h^H Kn-lH-v>y';>-5-:^> (2 3 0mg, 0. 7 4 mm o 1) <D 
Ji^S'y-;^ (3mL) ^?iKlCj^mii K^>^> (7 7. 3mg. 0. 7 4 mm o 1 
) RX>'V^)j:-^)Vr5.> (0. 206m L. 1. 48mmol) ^UU^M®.X-'^ 

-r- (^^■9->/'l^g?j^^;v=i/i) -effii^LBfi<j>fk'^t? (29. 5mg> 1 

2. 5%) ?:#f^o 
[0 0 4 4] 

iH-NMR (2 0 0MHzFT> TMS. CDCI3) 

1. 2 6 (3H. d. J = l. 3Hz) . 

2. 03 (IH. dd. J = 10. 6> 16. 4Hz). 
2. 06-2. 36 (IH. m). 

2. 75 (IH. ddd. J = l. 6. 4. 4> 16. 4Hz). 

2. 83 (IH. dd. J = 10. 8. 16. 5Hz) > 

3. 49 (IH. ddd. J = l. 5> 3. 6. 16. 5Hz). 

4. 5-6. 5 (2H. m) > 

7.6 5 (IH. t. J = 7. 7Hz) . 

7. 75 (IH^ d. J = 7. 8Hz) . 

8. 2 6-8. 4 7 (3 H. complex) 
MS (ESI) 

m/z 3 2 1 [M + H] + 
[0 0 4 5] 

^ife^J4 3- (3 - h 1; 7;v?rnp<^;i/-7 ;!/) -4, 6, 7, 8--rh9 
t Kn- 1 H-v^y 1; >- 5 -^^VO-^^ 

2 -effi tL^ 5 - ^ 1 . 3 - -> n --«.^-9- >' i^^XD^t? 
^ Urmoi, 3-v^n^^-iJ->'>?:t:^=SrMv^T#?>tt^3- (S-YVy)^^ 
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n^-^;i/7ai-;l/) -7, 8 -i^H Kn- 6 H- vvy 1; >- 5 -:a->'^5l^ig 
MS (ESI) 

m/z 2 9 3 [M+H] + 
[0 0 4 6] 

ll*feM5 7, 7->^^^;v-3- (3 - h V7;i':tn^^;u-7ac^;v) -4, 
6,7, 8--rh9l^Kn-lH-~>>yV >-5-:t><D'B-^ 

, 7-vp{^;i/-3- (3 - > 'j •7;i/:tn^^;i/-7a^ — ;v) -7, 8-~:^^iiKn 

MS (E S I) 

m/z 3 2 1 [M + H] + 
[0 0 4 7] 

7t3|!^03' - > V 7;i/:tnp«^;i/T-fe hVj^y (79. 6 g, 0. 4 2 3m 
o 1) (Dh)VJ^> (423mL) ^^fi^lC, zKitTit^^b^^btf' i v--^ A (13 
5. 4g. 0. 4 2 3mol) ^Jnx.MStT'#?aL^;6^^ 5^r^m#L/io K 
mmtrWZ^TK^U S^7K.4 0 OmL^TilTLT^^&^#jtLT;6^f>:^?^Ly:io 
h >^ ^t&jpnMWTK. 4 0 0 m L t??5fe?i-^^ Myi^mmi- h V A t*^;)^ t h ;V' 

^>=i:?tJEi^ML/if^. mBm^^n^^^mit^m (92. ssg^ si. 7% 

) =^#/Co 

[0 0 4 8] 

iH-NMR (2 0 0MHzFT. TMS^ CDCI3) 

4. 4 6 (2 H> s) . 

7.66(1H. brt.J = 7.9Hz). 

7. 8 8 (IH. b r d. J = 7. 6Hz) . 

8.19(1H. brd.J = 7.5Hz). 
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8. 2 5 (1 H^ b r s) 
b. p. 9 2'C/3mmH g 
10 0 4 9] 

##^J2 3 -t Knc^v- 5-^^;V-2 - [2-:^-^y-2- (3-hV7 

##^J1 t?#f5tt/i2--/n*-3' - h 7;^J^n^f^;VT-fe h :7 j^y > ( 
6 3. 5 0. 2 3 8moL) RXf5-y^)U-l, 3 - n^^Hfy vjj- 
y (30g. 0. 238moL) O tJ^ n n A (2 4 OmL) mUK. BM^i 
')^J^ (3 2. 9g. 0. 2 3 8moL) ^mx.mMrQ^W^W\^fZo mBWi^ 

mm L. # ^ tL/i a#,ia#:^^@7fc ( 3 o o m d ^ ^^^^^Tmrnm ( 3 

OmL) ^mT\^fZo W^^^)^ (7 0 OmL) :BLXf:r.^j^)V (5 OmL) 

t#?)tt^5^^lCi^mji^;V (2 0 OmL) ^Hl^k-MMr^ Ammmm^W^'^-ofz 
o I^B^H =lriil5^ LT @ tf^<Di\:^m (25. 7 g . 34. 6 %) ^#fCo 
[0 0 5 0] 

iH-NMR (2 0 0MHzFT. TMS, CDCI3) 

1.0 6 (3H. d. J=5. 9Hz) ^ 

1. 9 8-2. 6 3 (5H. complex). 

3. 7 7 (1 H, d> J = 1 3. 6 H z) , 

4. 2 9 (IH. d. J = l 3. 6Hz) . 
7. 6 3 (1 H. b r t. J = 7. 6Hz) > 

7. 8 7 (1 H. b r d. J = 7. 8 H z) . 

8. 4 3-8. 5 2 (2 H. complex). 

9. 6 4 (1 H. s) 
MS (ES I) 

m/z 3 13 [M + H] + 
[0 0 5 1] 

?L«mT-4 7D> MCF- 7®.tmDA-MB-4 5 3 ?rfflv>7t 
in vitro tCiSfrt^^ffi^^:^ 
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4 00 0M^T-4 7D, 2 0 00««MCF-7, 4 0 0 0««MDA-M 
B-4 5 3 SrlO%jai»^J,n«RPMl 1 6 4 0«* (^Hx^ y ^ 9;.tt) Sr 
ffl''>9 6;tyWMc»aLf., T-4 7DaflaK«o. 2 5 I U« I „ s u 1 
. n*^jDL^, SlffljaSa 7r, 5%C02/9 5%A i r<0*#T-C2 4^ 

0. 05%<OMethyleae Blue»«^ftfeu 6 6 0 nm«SJ*ie 

(Benchmark Plus BIO RAD 

0 0 

^ o 

[0 0 5 21 



19/E 





IC50fit(jt/g/ml) 




mmm-2 


T-47D 


0.67 


0.28 


MCF-7 


0.10 


0.05 


MDA-MB-453 


1.64 


1.26 



[0 0 5 3] 
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